Adverse reactions to tattoos in the general population of Denmark
To the Editor: The prevalence of permanent tattooing is increasing, 1,2 along with its harms. Case studies provide mounting evidence of various tattooassociated skin problems often ascribed to red and black ink. 3 However, as the prevalence of tattoo-related skin reactions in the general population is unknown, the scale of the adverse reactions remains uncertain. Tattooing has been associated with marginalized societal groups, 4 but little is known about the current social characteristics of the tattooed population.
Our baseline cohort study from 2006 compromised 3471 randomly selected adult Danes representative of the general population. Five years later, a follow-up was conducted including 2212 individuals (participation rate 63.7%) who answered questions regarding permanent tattoos, adverse skin reactions, and social characteristics. Permanent tattooing was defined as a tattoo pricked into the skin by a needle. We used SPSS version 22 for descriptive statistics and regression models to estimate odds ratios (ORs) with 95% confidence intervals (95% CIs).
In total, 14.2% had $1 tattoo (Table I) . Tattoos were more frequent among the young age groups, with 28.6% for those 24-30 years of age and 27.1% for those 31-39 years of age compared with 10.4% in the 40-76 year age group. More men were tattooed than women, and men were younger (median age 20 years) than women (median age 28 years) when they had their first tattoo (P \ .001). Notably, tattooed individuals were more often unmarried, less educated, and cohabiting than individuals without tattoos. Moreover, they had an unhealthy diet, frequently used tanning beds, and rated their social position as in the middle (Table I) .
Adverse reactions to tattoos were reported by 5.9% (18 of 306). The reasons for adverse reactions were eczema/rash (2.9%), infection (1.3%), erosions (1.0%), or all symptoms (0.7%). In most cases, the adverse reactions disappeared without any action; 5.6% of reactions disappeared after medical treatment and 11.1% of individuals had the tattoo removed (Table II) . Red ink was involved in most adverse reactions.
Our study suggests that tattooing is becoming more mainstream, which is in-line with previous literature. 2 We show that 5.9% of tattooed individuals report adverse reactions, which is high considering our focus on well-defined clinical symptoms. Potentially this restricted range of reactions from our questionnaire was a study limitation, resulting in an underestimation of the prevalence of tattoo-associated problems. Further, we do not know when the reactions occurred, and whether they were late events or associated with the pricking itself. A low rate of medical consultation and a habit of consulting the tattooist or asking tattooed friends for advice regarding tattoo-related skin problems have been shown elsewhere. 5 However, the tattooist is not required to report adverse reactions or to provide general risk information. Face-to-face interviews in tattooed subgroups have shown that 42% of 144 tattooed sunbathers in Denmark experienced complaints 5 and 10.3% of 300 tattooed individuals in Central Park, New York, had experienced an adverse reaction. 3 The high number of adverse reactions supports the need for systematic surveillance regarding tattoo-related skin problems. Our findings underline the importance of counseling emphasizing risks associated with red ink. 
